aortic valve stenosis at the time of diagnostic cardiac catheterization. Systematic catheter pullback from the left ventricular cavity revealed a consistent although variable subvalvular gradient. Further pullback across and distal to the region of the stenosed aortic valve revealed a consistent and progressive increase in the ascending aortic pressure. This increase in T Nransvalvular pressure differences are the hemodynamic hallmark of valvular obstruction. The severity of obstruction in the clinical context is represented by a derived orifice area, with the latter a function of the transvalvular pressure difference and transvalvular flow.' Hydrodynamic theory of flow through stenotic orifices indicates convergence of the flow field proximal to and within the stenosis, with subsequent flow acceleration.2-5 Considerable effort has been expended in the quantitation and evaluation of transvalvular pressure gradients in aortic valve stenosis in humans.6 More recently, theoretical predictions and empirical studies have indicated that a significant minority of the pressure loss occurs proximal to the valvular stenosis.7,8 These same model-based predictions indicate variable degrees of expansion of the flow field distal to the stenosis with subsequent flow deceleration and turbulence.4'9 Although these theoretical approaches and experimental observations9-"1 have cogently suggested the existence of pressure recovery, no direct confirmation of pressure recovery has been reported in humans.
We analyzed systematic high-fidelity catheter pullbacks during diagnostic cardiac catheterization in patients with clinically significant aortic valve stenosis in order to (1) ascertain the presence of pressure recovery, (2) quantitate the extent of pressure recovery, and (3) relate the extent of pressure recovery to traditional hemodynamic indices of stenosis severity.
Methods Patient Population
Eleven patients (nine men, two women) with clinically significant aortic valve stenosis were referred for diagnostic lateral pressure occurred pari passu with a diminution in amplitude of the velocity pulse. The extent of pressure recovery was directly related to systemic blood flow and transvalvular flow but inversely related to the Gorlin- The study protocol, performed before administration of radiocontrast, consisted of the following. The catheter was advanced to the deep left ventricular body, where both pressure sensors recorded left ventricular pressure. Both tracings were adjusted so that the left ventricular late diastolic contour was superimposed on a simultaneous recording of the pulmonary capillary wedge pressure. The proper gain setting for recording the velocity waveform was obtained and not adjusted thereafter. At this point, the catheter was slowly withdrawn, with strict attention paid to the following landmarks: (1) a zone in which a subvalvular gradient was noted, (2) a zone identified by the traversal of the aortic valve by the proximal sensor, (3) a zone in which continued withdrawal resulted in maintaining the distal sensor within the left ventricle and the proximal sensor within the ascending aorta, and (4) withdrawal of the distal (ventricular) sensor into the proximal ascending aorta. This sequence was performed twice in each patient, and on each occasion strict attention was paid to the acquisition of steady-state data, ie, absent ventricular ectopy.
After completion of the protocol the remainder of the diagnostic procedure was performed. (Fig 1D) . invasively determined gradients at catheterization.9"10'13 It must be recalled, however, that these techniques, while assessing the severity of the valvular stenosis, do so in different ways. Doppler-derived measures rely on the identification of the maximum velocity in the region of the vena contracta and thus reflect the physiological importance of the stenosis, whereas the Gorlin-derived aortic valve area yields an estimate of the anatomic severity of the stenosis. Furthermore, the implication of pressure recovery for accurate gradient and, therefore, valve area assessment, is potentially important. Although the magnitude of pressure recovery is a small fraction of the peak (maximal) gradient, Gorlin-derived valve areas are consistently underestimated in the presence of pressure recovery. These considerations are particularly important in the setting of moderate sever- 
Summary
In this article, we report the presence and extent of pressure recovery in aortic valve stenosis in humans. Although quantitatively small in comparison to the transvalvular gradient, the recovery of pressure is a function of stenosis severity and transvalvular flow. These observations have important clinical implications for the assessment of the severity of valvular stenoses under varying physiological conditions encountered during clinical evaluation.
